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SCH 3U1 Assorted Review Questions

. The following 3 values for the density of water were determined by experiment:

0.99 g/mL, 1.04 g/mL, & 0.94 g/mL. These values are accurate but not precise (true or false )

. How many significant digits are in a) 200 152 ......... 1.0040 x 10° ........... 0.0048 ............ 7.0 ...
18987 8/3.00 = i e which has ................. significant digits

. What is an example of a physical property of Matter ............ccoociriiieiieiicieeeee e
. What is an example of a chemical property of Matter .............coociriiiiineieeee e
. What is an example of a physical Change ..............ccoooi i

. What is an example of a chemical change ...

. What is an example of a quantitative property of MAtLEr ...........cccevieierieiierieiere ettt ees
. A group of students collected the following data about a piece of aluminum foil

length = 10.0 cm, width = 7.5 cm, mass = 7.091 g, density = 2.70 g/cm’
What is the thickness of the foil ? .........coccooiiiiiiiiiiie Which measurement determines its precision ? ...........cccceceenee
. If a mixture has only one phase it is said t0 be .........ccceoeieieneiiiii 2 Phases ? ...ccooeiieiiieeeeeeee e

. Airis classified 85 a .....cccoeeveviiienenieeeeee because its COMPOSItION 1S ...c.veeerevererereerrerierieeenenans

When an isotope emits a beta particle the atomic# of the substance ...........ccecevveeennen. & the at Mass ......ccoevveverveeeeennnnne.

The nucleus 222 PDb emits a beta particle. Write this nuclear reaction € N: ..........cevevevrvrerreerersrseseesesessessesseseesessesaesees

A 100 g sample of a radioactive substance decayed to 3.125 g in 300 days. What is the 1/2 life of this sub? ........c..c.ccoceeeneeens

The isotope cobalt-60 (2670 Co)has ... protons & ............. neutrons in its nucleus with ............... electrons around it
The isotopic ion 25;3 Mn*" has.......... protons & ............. neutrons in its nucleus with ................. electrons around it.

The electron configuration for these electrons Would Be 18%............co.ovvviveiveieeeeeeeseseeeeeeeeeeeee e,
Write the e~ configuration for phoSphorus ..........cocceeiiiieiiiiii e

Write the e~ configuration fOr COPPET ........cceiririririiiierese e

Group VIA elements have .................... valence electrons, group III elements 7 ....................

If arsenic acid is H3;AsO,4, what is the formula of calcium arsenate............ccccooevvevvevvcneneeenne

What is the chemical formula for a) perchloric acid .........cccccvevneee.. b) mercuric Nitrate .........coceeveveverenenes C) OXYZEN ZAS cvveverererererrrrennns

d) iron(I1) sulfate .........cccccoe..... e) dinitrogen teraoxide ..................... f) ammonia gas .........c.cc.c..... g) magnesium phosphate ..............cc.c.....

Write the formula of the hydrated salt ; dialuminum hexachloride octahydrate ..............ccccovveiinieiinenens
Potassium chromate (..........ccoeeeveevvereenesneennnns ) IS e % by mass chromium

Determine the empirical(simplest) formula of an organic compound that was 75% Carbon & 25% Hydrogen ..........c.ccc......

. A compound is 52.2 % C, 13.0 % H and 34.8 % O by mass. Its vapour has a density of 2.05 g/L at STP. What is the structural formula for the comp

. The amount of product that is predicted is called the ..........cccocvennnen. yield, the actual amount obtained is .........cccceeeeceeennee.

What is the name given to a homogeneous mixture of 2 or more metals ...........ccoccevievirieriinceneneeneeee.

Write (aq) beside the soluble substances and (s) beside the insoluble substances

(NH,4) ,SOy4 ......... PbCl, ......... Ba(OH); ......... AgC,H;0,......... Ca3(POy)5......... HgClO, ......... K,COs......... Cu(NO3) ;...
Compounds which exhibit colour are generally associated with the...........c.ccocoeeoeiiniiiiniiniie. elements

A solution that is blue probably contains the ...........cccccoceieieincncnnnnne. ion, green ??7 ....oocoveveeeeeeeae

A flame that is pinkish/purple in colour probably has the ........c..ccccocerenenee. ion in it. yellow-orange 27 .......c..ccccvevervenuennee

from the left to the right the Ionization Energy.............c..cccococnininnn. down a family 77 ...
Relative electronegativity.................c.cco....... down a family and...........cceeerierirnieiennn, across a period
A molecule that has 120° bond angleshas a ........ccocoevenieiininiiicenne. shape

The boron trifluoride molecule has a .........c.cccevvveieviieeviiiicieiee shape

If you separated a 62 g mixture of sand/salt and recovered 60 g, what was your % yield 7 ....cccccccevvvvvninicnee v

As one proceeds from the left to the right in the PT the atomic size.............ccocooereniniennn. down?? ..o



40. Carbon tetrachloride has a ..........ccccceeeeneene shape with .................. bonds yet the molecule iS N0t .......cccvevveeieeieiieiienns
41. A molecule of CN™ has how many lone pairs of electrons ? ...........ccceeveeveviievennnnns
42. Molecules with bond angles of 109° can have ............ccocevuenneene o) S OF e eaees shapes
e is an example of a polar molecule.
44. The bonds between water molecules in solid ice are called ...........coccoceverinininenencneeceene, bonds
45. The bonds between carbon dioxide molecules in solid “dry” ice are called ..........ccoccveeerieiieniine i, bonds
46. List an example of non-polar molecular solid ............ccccooceeiirennnnen. , 3-dimensional network solid ..............cccccoeceeirnenne.
47. a) this solid type is a good conductor, deformable & a mid MP...........cccccevieciinienincieiiciee e,
b) this solid type is a poor conductor,brittle & a high MP ...,

48. The gas phase rx HCI + Br —Cl + HBr is endothermic, this implies that the H-CI bond is (stronger / weaker) than the H-Br bond.
49. The temperature of a substance is related to the average...........cccecvevveeievennennen. energy of that chemical substance.
50. Charles’ Law taught us to measure our temperatures in ..............cceevennen. ,00C= i, K, 25°C= s K
51. The.ooiiiiiieeee phase has neither a definite volume nor a definite shape.
52. The universal gas constant, R, has a value of .........c...cocceenneee. and used in the equation............ccccceeevevveerennenne.
53, AVOZAAI0O S HYPOthESIS™.....eiiuiiiiiieieciet ettt ettt e st e et et e st e et e s teese et e essesseeneessesssenseensenseessenseansenseensenseanes
54. a) What is the STP volume of 6.0 x 10*' molecules of hydrogen gas .........cccccovvveerereervesrrrnen.

b) What is the volume of 8 g of hydrogen gas at -20° C and 1200 kPa ........c.ccceevvevievircienenceenienennns
55. a) What is the mass of 6.0 x 10*' molecules 0f NEON GAS ...........ovevveeevreeeresrerrana.

b) What mass of neon gas is in a 160 L sign if at 10° C the pressure is 3 kPa ..........cccceveniiniiinins
56. Living cells contain............ccoeveeveerverveneseeniennnns called enzymes.
57. a) Hydrogen peroxide decomposes quickly when a............ccocovevivrveinnenne BKE e is added to it

b) When potassium chlorate is heated with a catalyst ............ccoccevviiiiiiniiiieie gas is produced
58. a) when metals react with oxygen gas they produce .........c.ccceevveveviieienieceennenen. in a process called ........ccooveeienieciiniecieneee,

b) Metal oxides react with water to produce ...........ccceeveevereervennnnne. non-metal 0Xides Produce ..........cocceeeeeieeieneeieneeiee e
59. Oxidation to a Chemist MEANS .........ccceeeeerierierieieeree e
60. When CgHSoN> burns ..., s S S R are produced
61. Which group on the P.T. react most vigourously with water ...........c..cocevevenenenencneennn.
62. a) When the metals react with acids ...........ccocceveerireenenen. gas is produced. The HT WaS oo to Hy

b).What test is used to identify hydroZen as .........ccccoiiiiiiiiiireeee ettt eae s

63. Where are the most reactive metals on the PT? ..........cccoovevieivriennnen. WHY 2 et
64. Give an example of a metal that does not oxidize in the presence of an acid...........ecevveeeriiieninieiieeeee
65 What must the pH be for an ammonium compound to decompose into ammonia gas ..........ccceeeeeeerereeriesesereeens
66. Chemists rely on .......ccccevevevennenne. o) o) TP to persuade slow rxns to work
67. A reaction that involves mixing 2 salt solutions together is called ..........coocoeviririiniiiiiieee e,
68. When carbonates react with acids ........ccccoccevviniiiininniiiince, gas is produced
69. The reactant that is completely used up in a chemical reaction is the ...........ceccevvreerincienenciennen. & then the 1X ..oceeevveiveieiee,
70. If 4.15 mol of oxygen react with 5.65 mol of aluminum, the limiting reagent is ............cccceeeeeruennnne
71.1f 5.2 g of ammonia reacts with 4.6 g of oxygen to produce nitrogen gas & water, the limiting reagent is .........c.cc.cceceecerenene
72. Anunknown element is a colourless gas. Upon heating with sodium no rx occurs. The family of elements this element belongs is called ..................
73. When an acid is reacted with a base what type of compound is formed ...........ccccooiriniiiiencinnn
74. What is the pH of a sol'n which has a hydrogen ion concentration =4.0 x 10™..............cocoovviviveiierenn.
75. Experimentally determining the concentration of an unknown sol’n by comparing it to the conc’n of an known standard sol’n is called .....................
76. Which laboratory apparatus measures volume most accurately.........cccccveverieerenieennene. ; least accurately........ccocvveveriveienieeenne.
77. 10.0 g of sodium hydroxide are dissolved in 250 mL of water, what is the [ NaOH ] ? ....cccoeiiiiiiiiiiiinne thepH=.................
78. What mass of potassium hydroxide is required to make 500 mL 0f 0.4 M SOI'N 7...c.oviiiiiiiiinininenieieeieeeceeeiese e
79. 23.3 g of magnesium nitrite is dissolved in 800 mL of water, what is the [ nitrite 10nS | 2.....ccevieierieiinieieieeee e

80. How many grams of sodium hydroxide would be required to neutralize 189 g of acetic acid acid 7 ..........cceevvevveriereecieeieirenee,



81. A solution with BromThymol Blue in it is yellow; the pH must be ...........cccoeoieiirieiiiiiiee e
82. .What volume of 18 M stock H»SO4 is required to make 2 L of 0.8 M H,SO,

83. 300 mL of water are added to 500 mL of 1.6 M Ca(NOs), . What is the [Ca*"] ? ....cocovvvvevereeeeeennn [NO; ]

84. Write the 4 equations of n=.......ccccoecveernreennne. D=t s M= S M=

85. 6 gof 2,2-dimethylpropane are burned under 400 mL of water initially @ 20*C. The water temp rose to 46*C. Write the

thermochemical equation for this reaction.

1. Calculate the % sulfur in sodium thiosulfate pentahydrate ( Na,S,0; .5H,0 )

2. A 3.32 g sample of terephthalic acid is analyzed and found to contain 1.92 g of carbon, 0.12 g of hydrogen and the rest oxygen.
a) calculate the %C, %H & %O in this compound
b) Calculate the simplest formula of terephthalic acid

c) A titration was done to find the molar mass of this acid. 16.6 g of the acid were exactly neutralized by 200 mL of a 0.5 M NaOH
sol’n. Calculate the molar mass of terephthalic acid and thence the actual molecular formula of terephthalic acid

3. For each molecule, draw the Lewis dot diag, structural formula, shape, bond angles & polarity i) HCN ii) CHCl; iii) HCHO iv) H,S
b) Draw i) 4,5,6-trichloro-trans-2-cyclobutyl-3-ethyl-2-hexene ii) 4-nitro-2,2,3-trimethyl-3-pentanol

4. 29.5 g of an unknown gas at 960 kPa and 40° C was found to occupy a volume of 400 mL. Find the molar mass of this gas. This gas is a
brominated hydrocarbon with 3 carbon atoms — sketch this gas and name it

5 a) Determine the limiting reactant based on the given masses for the following reaction
2 KMnO4 + 5HyC704 + 3H»SO4 — K3SO04 + 2MnSO4 + 10 COp + 8 HO
i) 100 g KMnOy4, 100 g HyCyOy , excess HySOy4
i) 40 g KMnOg, 70 g HyCyOy, 35 g HySOy4

b) A 100 g chunk of magnesium is reacted with 58 L of O) gas @ 25° C & 100 kPa. Calculate the mass of product that should be
produced. If 152 g of product actually was produced , what is the % yield for this experiment?

6. 16 g of calcium bicarbonate are reacted with excess HCI, what volume of CO, gas @ 23° C & 90 kPa is produced?

7.10.7 g of NH4Cl are reacted with excess Ca(OH), what volume of NH3 gas @ 26° C & 98.4 kPa is produced?

8. A sample of magnesium sulfate hydrate with a mass of 2.465 g was heated to produce 1.204 g of the anhydrous salt magnesium
sulfate. Determine the formula of this hydrated salt (ie the value of X)

9. 3.8 g of impure stock NaOH are dissolved in 250 mL of distilled water.
*%20 mL samples of this base were titrated against 0.15 M HNO; and the following data were collected and recorded :

Rough titration Titration # 1 Titration #2
initial buret reading 1.6 mL 4.8 mL 0.4 mL
final buret reading 24.5 mL 27.2 mL 22.8 mL

a) From the titration data** calculate the "true" concentration of the NaOH sol'n then
b) Calculate the mass of pure NaOH that must have been in the sample then
c) Calculate the % purity of this impure NaOH reagent

10. A new compound “Louic acid” is discovered at the St.Brian Laboratories Inc. It was known to be an oxy acid containing one of the halogens .
*i) A stock base solution was made by dissolving 4.0 g of NaOH in 500 mL of water.
ii) A solution of the acid was made by dissolving 4.1 g of acid in 250 mL of H,O.
**iii)) SOME of this acidic solution ( 25 mL ) was titrated against the base ( NaOH ) producing the following results:

Rough titration Titration #1 Titration #2
initial buret reading 0.10 mL base 20.10 mL 16.49 mL
final buret reading 20.10 mL 38.26 mL 34.56 mL

a) From the data* calculate the concentration of the base solution you made.
b) Using the titration data** calculate the concentration of the unknown acid sol'n then the molar mass of the acid and then
identify Louic acid by name & formula.



11. Complete & balance the following reaction equations
A) A chunk of sodium is dropped into a cup of water.

I) H3P 03 + NH4OH N

J) CaCO;, (S) + H3PO4 T ettt e et eee ettt et e et et et a e h e a e h e et taeeaeeaeae e eaaeraeaaeaeenees

K) HzSO4 F s — H2 (g) T

L) Cu (s) + H,O S ettt e ——ee e —————eeeea————eeeeaa—————eeeeiaa——teeesaar——teeeeaa—teeeeenitraeeeeaan

M) SOz (g) + Hzo it eeeee ettt re ettt ettt e e e et ea e a et e et e e e e et eaearae

N) Al (S) + Cu(NO3) 2 e

O) + i F C3 04

P)  NH,Br (s + Ca(OH), S oottt s e ee

Q) AgNO:; (aq) + CaCl, (aq) e Y

R) F o, — Mg(NOj3), + be sure Q,R&S

are different

reaction types

S) .................... F o g Mg(N03) 2 +

T) ................... F s g Mg(NO3) 2 +



